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The Grafton DPW (DPW) is proposing to build a new DPW facility on a site located at 48 Old Westboro 

Road. The existing DPW Facility is past its useful life and in need of replacement.  The Town is 

proposing a new facility to meet its current needs. The proposed site is currently an un-used brush land 

located on a 46.99-acre lot owned by the Town of Grafton.  The Town is proposing to use roughly 6.4-

acres of this lot for the new Facility.  The site’s main building will be roughly 34,000 square feet, which 

provides space for employee facilities, works shops, vehicle maintenance, vehicle wash, and vehicle 

storage.  The site will also have a hi-arch gambrel timber framed salt shed, a diesel fuel system, outside 

bulk storage bins, and stormwater features.   

 

The Facility currently has twelve (12) employees consisting of two (2) mechanics, nine (9) highway 

employees, and one (1) superintendent.  The typical hours of operation for the facility will be Monday 

through Friday, 7:00am to 3:30pm. It can be assumed that the facility will not be in full operation during 

the PM peak hours of the local roadway network, found to be 4:45-5:45PM, and therefore will have little 

to no effect on roadway operations during that time period.   

 

The typical routine for the employees is to arrive at the facility 15 minutes prior to their shift (6:45AM) and 

leave the facility in DPW vehicles at 7AM to accomplish their daily work assignments.  The employees 

will typically come back to the facility for a 9AM break, back again at noon for lunch and back to work at 

12:30PM.  At the end of their shifts the employees typically return to the facility at 3:15PM and leave for 

the day at 3:30PM (with the exception of the Superintendent or Director who may stay longer some 

days).  One of the main duties of the highway facility is to plow snow for Town Roads during snow 

storms. During snow events highway employees may be required to work throughout the night, where 

they will mainly be out plowing streets but occasionally need to return to the facility for fuel or salt. 

However, these vehicle trips occur when there are few other vehicles on the road and may not be during 

peak hours of the day.  The facility will receive deliveries of fuel, salt and other supplies but not typically 

during the peak traffic hours of the day. 

 

In order to confirm the actual peak hours of operation for the study intersections Turning Movement 

Counts (TMC) were taken on a weekday in May.  The results are indicated in the following table: 

 

 

The actual TMC’s confirm that the AM peak hour will coincide with the time the DPW employees are 

generally leaving the facility to perform their daily assignments (7AM +/-) 

      

Intersection Exist AM Peak Hour Exist PM Peak Hour 

Old Westboro Road/Estabrook Ave 7:15 – 8:15 4:45 – 5:45 

Old Westboro Road/Site Drive N/A N/A 
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Level of Service (LOS) is an indicator of the operating conditions at a particular intersection or road 

segment during a particular hour.  The LOS rating at an intersection is based upon the calculation of 

delay per approaching vehicle.  The amount of delay is dependent upon many factors such as: traffic 

volumes, roadway characteristics, speed, and phasing and timing of traffic signals.  There are six levels-

of-service that are defined.  These levels-of-service are expressed by the letters “A” through “F”; “A” 

being the best (free flow), “F” being the worst (no movement).  In practice, any given roadway or 

intersection may operate at a wide range of LOS ratings depending upon time of day, day of week, or 

period of year.  A LOS rating of “C”, a condition of stable flow, is considered desirable for peak or 

design flow in rural areas.  A LOS rating of “D” is considered acceptable in urban areas. 

 

For non-signalized and signalized intersections, LOS is measured in terms of average vehicle delay.  

Delay time is an indicator of driver comfort and frustration, fuel consumption, and lost productivity due to 

time delays.  The average delay is evaluated using a mathematical model that calculates the number of 

gaps in the traffic stream that will be available for each minor movement at the intersection.  The minor 

movements consist of all side streets movements plus left turns from the major streets.  A basic 

assumption of this technique is that the major street movements are not hindered by the minor street 

movements and the left turns from the major streets are made from left turn lanes.  The definitions for the 

LOS ratings at non-signalized  

 

Levels of Service Non-Signalized Description 

A <10 Free Flow 

B 10 - 15 Reasonably Free Flow 

C 15 - 25 Stable Flow 

D 25 - 35 Approaching Unstable Flow 

E 35 - 50 Unstable Flow 

F > 50 Forced or Breakdown Flow 

 

Based on the actual TMC’s for each unsignalized intersection the AM LOS was calculated (see attached 

Synchro 9.0 Light LOS calculations).  The existing AM TMC’s for a typical weekday in 2018 were utilized 

for the existing intersection of Old Westboro/Estabrook and the anticipated employees were used to 

generate site volumes against the background traffic for the Old Westboro/Site Drive intersection.  As a 

worst-case scenario, the site generated traffic of 8 employees leaving the site assumed that each 

employee would take a single vehicle versus working two per work assignment for safety reasons and a 

50/50 split out of the site. The future 2023 evaluation was based on the existing 2018 TMC’s with a 

conservative 4% background growth rate added to the background 2018 counts and with an additional 4 

DPW employees added to the mix.  

 

In addition to the TMC’s we collected two-way (N/S) 24 hour volumes on Old Westboro Road from 

Friday May 4th to Tuesday May 8th to be able to compare volumes for the typical weekday peak hours 

and a typical Saturday mid-day and peak hours.  What we found was a large drop in vehicle volumes on 

the Saturday peak periods.  The Saturday mid-afternoon two-way volume was 308 vehicles, the AM Peak 
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Hour was 248 vehicles and the PM Peak Hour was 296 vehicles.  This compares to the existing weekday 

two-way AM Peak Hour of over 500 vehicles.  For this reason, we stayed with evaluation of the AM Peak 

Hour of a typical weekday. 

 

The results for the intersections as whole are indicated in the following table for the existing and future 

Build conditions where it is assumed the DPW site has been built:  

 

 

 

The LOS evaluation indicated that all of the study intersections operate with minimum delay, at a LOS B 

during the AM peak hours of typical daily local roadway operations.  In addition, all intersection legs 

were shown to operate a LOS B or better.  Further, it can be concluded that if all site generated traffic 

does not coincide with the AM peak hour and if each work crew has a minimum of 2 employees that the 

LOS would be better. 

 

A sight distance evaluation was performed on the site driveway based on a 35MPH speed limit (posted 

speed limit is 30MPH).  According to the MassDOT Project Development and Design Guide (PDDG) 

there are two types of sight distance that need to be considered in this situation; Stopping Sight 

Distance (SSD), the distance a vehicle traveling on the major roadway needs to stop after seeing the 

vehicle on the minor roadway/site drive and Intersection Sight Distance (ISD), the distance a vehicle 

sitting in the site driveway needs to get into the stream of traffic once it sees a vehicle on the major 

roadway. 

 

Based on a 35MPH design speed the following sight distances are required:  

 

• SSD (Both directions) 257’ 

• ISD RT (looking to the right w/3% grade) 335’ 

• ISD LT (looking to the left w/3% grade) 390’ 

 

In all cases, there is more than 257’ of sight distance to and from the site driveway, therefore, SSD is 

adequate. 

 

The current sight distance from the site drive to the right appears to be over 335’ and therefore 

adequate. 

 

IntersectionIntersectionIntersectionIntersection    

    

2018201820182018    

BuildBuildBuildBuild    

IntxnIntxnIntxnIntxn    Delay Delay Delay Delay 

(sec/veh)(sec/veh)(sec/veh)(sec/veh)        AMAMAMAM    

2018201820182018    

BuildBuildBuildBuild    

LOSLOSLOSLOS    

AMAMAMAM    

2023202320232023    

BuildBuildBuildBuild    

Intxn Intxn Intxn Intxn Delay Delay Delay Delay 

(sec/veh)(sec/veh)(sec/veh)(sec/veh)    PMPMPMPM    

2023202320232023    

BuildBuildBuildBuild    

LOSLOSLOSLOS    

AAAAMMMM    

Old Westboro Road/Estabrook Ave 12.0 B 13.2 B 

Old Westboro Road/Site Drive 11.6 B 12.8 B 
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The current sight distance from the site drive to the left, due to the curve appears to be about 350’.  As is 

this is not adequate.  However, with some minor clearing of underbrush and trees the required 390’ 

looks to be attainable. 

 

We conclude, based on the above evaluation, that the introduction of the DPW facility in the proposed 

location on Old Westboro Road will make a negligible effect on the traffic operations of Old Westboro 

Road and adjacent roadways.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





5 
 

 

 

APPENDICES 
 

TRAFFIC COUNTS 

LOS EVALUATION 

SIGHT DISTANCE EVALUATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

 

TRAFFIC COUNTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





























7 
 

 

LOS EVALUATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















8 
 

 

SIGHT DISTANCE EVALUATION 










